Abstract
Results
The response rate was 32.3%. Chronic pain patients with neuropathic characteristics reported higher pain scores and longer duration of pain (p = 0.0001). They reported greater negative impact on work and effect on daily life (p = 0.0131); were significantly more likely to consult pain specialists (p = 0.0006), Chinese medicine practitioners (p = 0.0203), and psychiatrists (p = 0.0212); and were significantly less likely to be prescribed oral analgesics (p = 0.0226), to feel 'very satisfied' (p = 0.0263) with prescribed treatment and to find oral analgesics 'very useful' (p = 0.0215). There was no difference in oral analgesic medications taken. PLOS Introduction inclusion of oro-facial pain, other pain sites not listed, and difficult to describe pain sites. Qualitative aspects on perceived causes of pain, treatment sought and satisfaction with treatment were included in this current survey. According to the 2012 Hong Kong Census, Cantonese was the most common language used in Hong Kong, therefore, only those who could understand and speak Cantonese were included in this survey [14] . Randomization was achieved by using telephone numbers generated using a computer program. Telephone calls were made in the evening on weekdays, between the hours of 18:00 to 22:30, and if more than one adult member of the household was available for interview, the adult with the nearest upcoming birthday was selected for interview. All the interviews, which required approximately 15 minutes to complete, were performed by trained interviewers from the Public Opinion Program (POP) at the Faculty of Social Sciences (The University of Hong Kong), from May 30 th 2013 until June 28 th 2013. Verbal consent was obtained before the interview.
Respondents who indicated that they had suffered chronic or recurrent pain for a period of at least three months met the study definition of chronic pain. Respondents who met the chronic pain criteria were asked to name the two most painful sites, and to quantify their pain using the numerical rating scale, (NRS), with a score of 0 meaning no pain, and 10 being the worst pain imaginable. The two most painful sites were considered for further analysis regardless of how many pain sites the respondents actually reported.
The Identification Pain Questionnaire for neuropathic pain has been translated and validated in Chinese and this Chinese version was used to identify respondents who suffered from pain with neuropathic characteristics [11] . The questions were: 1) Did the pain feel like pins and needles 2) Did the pain feel hot/burning 3) Did the pain feel numb 4) Did the pain feel as though you had electric shocks 5) Is the pain made worse with the touch of clothing or bed sheets 6) Is the pain limited to your joints? Respondents would score one mark if they answered 'yes' to questions 1 to 5, and would have one mark deducted from their score if they answered 'yes' to question 6. A score of three or more indicated the presence of pain with neuropathic characteristics (NP) [11] . This questionnaire was chosen for its ease of use over the telephone.
Sociodemographic data collected included gender, self-reported age, marital status, type of employment, employment status (whether in current employment) and educational level. The type of medical treatment sought, satisfaction with treatment, self-treatment and type of medications used were also recorded.
All analyses were conducted using SPSS (version 21.0.0). Demographic data from respondents who indicated that they had suffered from recurrent or chronic pain for at least three months, and those who were identified as suffering from neuropathic pain, were described using means, standard deviations and percentages, as appropriate. Differences in demographic data between those who were suffering from chronic, non-neuropathic pain and those who were suffering from chronic neuropathic pain were investigated using chi-squared test, or Mann-Whitney U test, as appropriate. Binary logistic regression was then used to investigate which demographic characteristics could predict chronic neuropathic pain. Chi-square test was used to investigate differences between high pain scores, defined as ! 7 on the NRS, reported pain sites, the most painful sites, treatment sought both from professionals and selftreatment, medications taken, satisfaction with treatment, self-perceived cause of pain, effect of pain on work, and effect of pain on daily life and sick leave taken between those with and without neuropathic pain. Mann-Whitney U test was used to investigate differences in continuous outcomes, including highest and average pain score and duration of pain suffering between those with and without neuropathic pain characteristics. A p value of 0.05 was regarded as significant.
As was reported in our previous publication, the target sample size was calculated on the presumption of a 20% prevalence rate in chronic pain [10] . The 20% chronic pain prevalence was estimated as having doubled from the 10% prevalence of chronic pain estimated from a population based study collected in 1999 [13] . Based on a 95% confidence level with ±2.5% margin of error, it was calculated that a minimum of 1000 successful interviews was required.

Response rate and characteristics of respondents
A total of 4858 successful calls were made and 1570 respondents interviewed, corresponding to a response rate of 32.32%. This was lower than the response rate of 47.7% in the 1999 survey, but the current study still reaches the required power. Out of the 1570 respondents interviewed in 2013, 715 (45.54%) were male and 855 (54.46%) were female.
A total of 468 respondents were identified to have chronic pain. Out of these respondents with chronic pain, 80 were identified as having pain with neuropathic characteristics (NP). The demographic data of those with and without neuropathic pain characteristics are shown in Table 1 . There were a significantly larger proportion of females with chronic NP, compared to those with chronic non-NP (80.0% vs 70.0%, p = 0.003). There were no other demographic differences between the two groups, with the exception that a higher proportion of respondents with chronic NP reported being unemployed due to health problems (11.3% vs 1.3%, p = 0.0001). A significantly higher proportion of respondents suffering from chronic NP reported feeling under 'much more pressure than others' (20.3% vs 7.4%, p = 0.0012) ( Table 1) . (Table 2 ).
Risk factors for chronic neuropathic pain
Location and number of severe pain sites
Average pain scores were similar between chronic non-NP and chronic NP respondents. Highest pain score was significantly higher in respondents with chronic NP (7.75 (1.698) [3] [4] [5] [6] [7] [8] [9] [10] versus 6.43 (2.141) [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] (p = 0.0001) ( Table 3) . Respondents with chronic NP were more likely to report having pain sites with a pain score of !7 (overall p = 0.0001) ( Table 3 ). Average pain scores across different body locations were similar between respondents in the two groups (ranging between 1 to 10 on the NRS). The exception was backache (mean 7.17 vs 5.66, p = 0.015) and joint pain (mean 7.2 vs 5.98, p = 0.018), which were higher in the chronic NP group (Table 4) .
Muscle (36.3% vs 21.9%, p = 0.0096) and joint pain (48.8% vs 36.3%, p = 0.0435) were more frequently reported to be the two most painful sites in respondents with chronic NP (Table 4) . Respondents with chronic NP suffered from pain for a longer duration of time compared to those with chronic non-NP ((58.0 
Help sought and satisfaction with treatment
Respondents sought help and received treatment from a number of different professionals. A significantly higher proportion of those with chronic NP consulted a pain specialist (16.3% vs 4.6%, p = 0.0006), a traditional Chinese medical practitioner (40.0% vs 2.63%, p = 0.0203), and a psychiatrist (8.8% vs 2.8%, p = 0.0212) ( Table 5) . Compared with respondents with chronic NP, significantly more chronic non-NP respondents were prescribed oral medication by healthcare professionals (47.2% vs 60.1%, p = 0.0226), whilst more chronic NP respondents were prescribed cupping (2.4% vs 0.3%, p = 0.0170) ( Table 5 ). Regarding satisfaction with treatment prescribed by health care professionals, significantly fewer respondents with chronic NP felt their treatment was 'very successful' (2.9% vs 11.8%, p = 0.0263) ( Table 5) . Oral analgesics and rest were the most commonly self-prescribed treatment modalities for both groups (Table 6 ). Respondents with chronic NP were significantly more likely to obtain oral analgesic medications (67.5% vs 51.0%, p = 0.0094) and nutritional therapy (43.8% vs 29.6%, p = 0.0176). Significantly fewer chronic NP respondents chose 'no self-help modalities' (3.8% vs 11.6%, p = 0.0410) ( Table 6 ). There was no difference in the level of satisfaction with self-prescribed treatment modalities between the two groups (Table 6 ). Neither were there any differences between the two groups in the type of pain medications used (Table 7) . Significantly fewer chronic NP respondents found oral analgesic medications 'very useful' (3.75% vs 11.8%, p-value 0.0215) ( Table 7) . 
Respondent perceived cause of pain and effect on daily life
The most commonly perceived cause of pain for both chronic non-NP and chronic NP was 'too much physical activity' (Table 8) . Significantly more respondents with chronic non-NP perceived 'old age' as being the cause of pain (1.3% vs 8.2%, p = 0.0278) ( Table 8) . Respondents with chronic NP were significantly more likely to perceive 'too much pressure outside of work' to be the cause of their pain (3.8% vs 0.5%, p = 0.0372) ( Table 8 ). With respect to the effect of pain on work, significantly more chronic NP respondents reported 'not being able to work again' (7.4% vs 1.8%, p = 0.0131), and 'not working' (50.0% vs 36.3%, p = 0.0239) compared to chronic non-NP respondents (Table 9 ). Chronic NP respondents were also significantly less likely to report 'not affect work' (15.0% vs 36.1%, p = 0.0002) ( Table 9 ). In respondents who were working, there was no significant difference between the numbers of days of sick leave taken between the two groups ( Table 9) . A significantly higher proportion of respondents with 
Discussion
This is the first population-based study comparing outcomes, impact and health seeking behaviour between individuals experiencing chronic pain with neuropathic characteristics (NP) and chronic non-neuropathic pain (non-NP) in a Chinese population. While several population surveys have been done in Western countries, there is a paucity of data evaluating chronic neuropathic pain in Asian populations. In addition to our report, there is one other recent Asian based population survey evaluating the prevalence and impact of chronic neuropathic pain in a Japanese population [15] . In this study, the highest pain score was significantly greater in chronic NP. Other population studies have also reported higher pain severity amongst chronic pain patients with neuropathic characteristics [3, 4, 8, 9, 15] . Since the intensity of chronic pain usually fluctuates, we evaluated both the highest and average pain scores. There was no significant difference in average pain scores between the two groups. However, the mean average NRS pain scores for both groups was below 3/10, which corresponds to a low intensity of pain [16] , and is unlikely Chronic neuropathic and non-neuropathic pain in Chinese to significantly affect quality of life. Instead, the highest pain scores, which corresponded to moderate to severe pain, is more likely to significantly impact individuals. Duration of pain was significantly longer and number of pain sites with an NRS score over 7/10 was higher in respondents with chronic NP. These finding are also similar to most other population studies [3, 4, 7, 8] . The results here show that chronic NP was associated with worse outcomes in terms of pain intensity and duration amongst Chinese patients in Hong Kong. The reason for this is unclear. It may be due to a difference in underlying pathological process of neuropathic pain compared to non-neuropathic pain. Another explanation is that treatment for chronic neuropathic pain may be less effective, thus resulting in worse outcomes. Apart from pain severity and duration, chronic neuropathic pain has been shown by others to have a greater negative impact on function, quality of life, sleep, and mental health compared with chronic non-neuropathic pain [3, 9, 15] . Similar to these studies, we found that chronic NP was associated with greater negative impact on work and daily life. This may be due to the greater pain severity associated with chronic NP. In addition, the quality of neuropathic pain itself may also lead to increased impairment. The characteristic of neuropathic pain has been shown to negatively impair physical and mental quality of life independent of pain intensity and duration [3] . A significantly higher proportion of respondents with chronic NP consulted a pain specialist, traditional Chinese medical practitioner, and psychiatrist. Chronic neuropathic pain is difficult to treat, and is associated with more severe and prolonged pain. Therefore individuals with chronic neuropathic pain are probably more likely to be referred to a pain specialist. The percentage of respondents with chronic NP and non-NP who consulted a pain specialist was 16.3% and 4.6%, respectively. This shows that the majority of patients with chronic pain regardless of the type of pain did not receive input from a pain specialist. This may be partly because many of the respondents only had pain of mild intensity, which did not warrant pain specialist consultation. However, 50% of the respondents with chronic NP in this survey reported that their daily life was affected a lot by their pain. Therefore, this low figure more likely reflects a lack of awareness of the availability of pain specialist amongst the general public and other health care professionals. Pain specialists are able to implement a more holistic, bio- Chronic neuropathic and non-neuropathic pain in Chinese psychosocial approach, which is particularly important for the management of patients with complex pain problems. Patients with chronic pain, especially those with chronic neuropathic pain, may benefit more with additional pain specialist input. It is important to increase the awareness of other healthcare professionals about the availability and work of pain specialists in order to improve the quality of management for these patients. We also found that a significantly greater proportion of respondents with chronic NP sought help from a traditional Chinese medical practitioner. Traditional Chinese medicine is a popular option amongst Chinese people, and is also becoming more popular in Western countries. Chinese medical formulations such as aconitum may improve neuropathic pain, but overall there is little evidence to support the use of traditional Chinese medicine for neuropathic pain [17] . A recent Cochrane review concluded that there is currently insufficient evidence to support or refute the use of acupuncture for neuropathic pain [18] . Despite the lack of supporting evidence, the popularity of traditional Chinese medicine for chronic NP observed here may be due to cultural influences and the difficulty in effectively reducing neuropathic pain with conventional treatment [1, 19] . Respondents with chronic NP were also more likely to have seen a psychiatrist, suggesting a greater association with psychiatric issues. This appears to agree with results from a French general population survey, where respondents experiencing chronic pain with neuropathic characteristics had worse depression and anxiety scores compared to those without neuropathic characteristics [3] . Pain and depression have a bidirectional relationship, and a higher pain severity is linked with more severe depression [20] . It is possible that higher pain intensity contributed to more severe depression in individuals with chronic NP, resulting in more psychiatric consultations. However, this explanation may be over simplistic, and shared biological mechanisms between neuropathic pain and depression may be present.
Respondents with chronic NP were significantly less likely to be prescribed oral analgesics drugs by health care professionals. This is in contrast to results from other surveys, which showed a higher analgesic prescription rate for chronic NP [3, 15] . In addition, there was no difference in the type of oral analgesic drugs taken between the two groups. Pharmacological treatment of neuropathic pain is different from non-neuropathic pain [1, 19] . However, the most common oral analgesic taken by both group of respondents in this survey was paracetamol. These results suggest that chronic NP in Hong Kong was undertreated, and many patients did not receive the most appropriate analgesics. Pharmacological treatment with oral medication with anti-neuropathic pain medication remains an integral part of neuropathic pain management [1] . Adequate training of health care professionals is needed to increase the prescription of appropriate anti-neuropathic medication for chronic neuropathic pain.
We found that female sex, working part time, being a full-time student, and feeling 'very much under pressure' were associated with a significantly higher risk of chronic NP. Female gender and feeling under pressure were also found to be risk factors for chronic pain in our previous report in a Chinese population, and are therefore not specific to chronic NP [10] . Interestingly, being a full-time student and working part time was not a risk factor for having chronic pain in our previous report, suggesting that these may be specific to chronic NP [10] .
'Too much physical activity' was the most commonly perceived cause of pain for both types of pain, and there were no differences between the two groups. Respondents with chronic NP were significantly more likely to perceive 'too much pressure outside of work' as a cause for pain. On the other hand, there were no differences between the two groups with regards to 'too much pressure at work'. Although more respondents with chronic NP thought 'too much pressure outside of work' were a cause for pain, the actual figure was only 3.8%. This may be an incidental finding. In an animal study, chronic stress was shown to worsen neuropathic pain [21] . However, if mental pressure was associated specifically with neuropathic pain, then a significant difference should also be observed with 'too much pressure at work'.
One of the limitations of this study is the low response rate (32.32%). This is lower than the response rate of some other previous population surveys for neuropathic pain, which had response rates of over 50% [9, 15] . This lower response rate should not have affected the power of the study, but may have introduced selection bias. Another limitation is that telephone calls were made in evening hours, and therefore individuals who work at night are likely to be under-represented. People who no longer use their home phones are also likely to be underrepresented since only landline phone numbers were used. Similar to other population surveys on neuropathic pain, we have used a validated neuropathic pain questionnaire to identify individuals suffering from pain with neuropathic characteristics. However, a definite diagnosis of neuropathic pain requires a combination of positive history, physical signs, and confirmatory tests, which is not possible in a population survey [1] . Furthermore, while telephone surveys on neuropathic pain have been conducted in the past [22, 23] , assessment of neuropathic pain can be difficult via telephone call. Therefore, it is possible that some individuals with true chronic neuropathic pain were missed. Finally, a telephone survey in a large metropolis in Hong Kong may not be fully representative of the whole of China. However, Hong Kong should be similar to other major cities in this rapidly developing country.
In conclusion, we report that individuals with chronic NP have greater pain severity, longer pain duration, and greater negative impact on work and daily activities compared with individuals with chronic non-NP in a Chinese population. This is in agreement with results from surveys in other populations. Individuals with chronic NP were less likely to be satisfied with prescribed treatment and less likely to find oral analgesics effective. They were also less likely to be prescribed oral analgesics by healthcare professionals, and there was no distinction between the two groups in terms of type of oral analgesic taken. Chronic NP is a significant health care burden amongst Chinese individuals in Hong Kong and appears to be inadequately managed. Education for health care professionals and the general public is necessary to correctly identify and treat chronic neuropathic pain as a distinct entity. 
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